Applicant : Kazuya Mitsubishi et al. Attorney's Docket No.: 14879-093001 / D1-A001 1Y1-US 

Serial No. : 09/996,008 

Filed : November 28, 2001 

Page : 2 of 14 



Listinfi of Claims: 

This list of claims replaces all previous listings. 

1 . (Currently Amended) An isolated polypeptide having a otrong format e d e hydrog e nas e 
activity in th e pr e s e nc e of an organic solv e nt, said polypeptid e comprising a mutation in which 
th e cyst e in e r e sidu e at position 116 or position 256 in the amino acid sequence of SEQ ID NO: 2 i 
wherein the residue at position 146 of SEP ID NO:2 is substitut e d with an amino acid other than 
cysteine , and wherein the polypeptide has increased formate dehydrogenase activity in the 
presence of an organic solvent in comparison to a protein consisting of the amino acid sequence 
ofSEOIDNO:2 . 

2. (Currently Amended) The polypeptide of claim 1, wherein the residue substitut e d amino 
aeid at position 146 is serine or valin e. 

3. (Currently Amended) The polypeptide of claim 1 , wherein the residue substitut e d amino 
acid at position 146 is alanine 256 is s e rin e , alanin e , or valine . 

4. (Currently Amended) An isolated polypeptide having a strong format e d e hydrog e nase 
activity in th e pr e s e nc e of an organic solv e nt, comprising in which th e cyst e in e r e sidu e s at 
positions 116 and 256 in the amino acid sequence of SEQ ID NO: 2 , wherein the residues at 
positions 146 and 256 of SEP ID NO:2 are substitut e d with amino acids other than cysteine , and 
wherein the polypeptide has increased formate dehydrogenase activity in the presence of an 
organic solvent in comparison to a protein consisting of the amino acid sequence of SEP ED 
NP:2 . 

5 . (Currently Amended) The polypeptide of claim 4, wherein the substitut e d amino acid 
residue at position 146 is serine or valine, and the substitut e d amino acid residue at position 256 
is serine, alanine, or valine. 
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6. (Currently Amended) The polypeptide of claim 4 4-, wherein said polyp e ptid e furth e r 
comprise!} a mutation in which th e cyst e in e the residue at position 146 is serine and the residue at 
position 256 is serine 6 in th e amino acid s e qu e nc e of SEQ ID NO: 2 is substituted with an 
amino acid oth e r than cyst e in e. 

7. (Currently Amended) The polypeptide of claim 4 6, wherein the residue substitut e d 
amino acid at position 146 6 is serine, alanin e , or and the residue at position 256 is valine. 

8-19. (Canceled) 

20. (Withdrawn) A method for producing reduced form of P-nicotinamide adenine 
dinucleotide from oxidized form of P-nicotinamide adenine dinucleotide, said method 
comprising the step of contacting the polypeptide of claim 1 with oxidized form of P- 
nicotinamide adenine dinucleotide. 

2 1 . (Withdrawn) A method for producing reduced form of p-nicotinamide adenine 
dinucleotide from oxidized form of P-nicotinamide adenine dinucleotide, said method 
comprising the step of contacting the transformant of claim 15 or a processed product thereof 
with oxidized form of P-nicotinamide adenine dinucleotide. 

22. (Withdrawn) A method for producing a reduced product from an oxidized substrate, said 
method comprising the steps of: 

(1) producing reduced form of P-nicotinamide adenine dinucleotide by the method of 
claim 20; and 

(2) recovering a reduced product generated by contacting the reduced form of P- 
nicotinamide adenine dinucleotide of the step (1) and an oxidized substrate with a reductase that 
produces the reduced product from the oxidized substrate in the presence of the reduced form of 
P-nicotinamide adenine dinucleotide. 
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23. (Withdrawn) A method for producing a reduced product from an oxidized substrate, said 
method comprising the steps of: 

(1) producing reduced form of p-nicotinamide adenine dinucleotide by the method of 
claim 21; and 

(2) recovering a reduced product generated by contacting the reduced form of P- 
nicotinamide adenine dinucleotide of the step (1) and an oxidized substrate with a reductase that 
produces the reduced product from the oxidized substrate in the presence of the reduced form of 
P-nicotinamide adenine dinucleotide. 

24. (Withdrawn) The method of claim 22, wherein said oxidized substrate is a ketone and 
said reduced product of the substrate is an alcohol. 

25. (Withdrawn) The method of claim 23, wherein said oxidized substrate is a ketone and 
said reduced product of the substrate is an alcohol. 

26. (Withdrawn) The method of claim 24, wherein said ketone is 4-haloacetoacetate ester and 
said alcohol is (S)-4-halo-3-hydroxybutyrate ester. 

27. (Withdrawn) The method of claim 25, wherein said ketone is 4-haloacetoacetate ester and 
said alcohol is (S)-4-halo-3-hydroxybutyrate ester. 

28. (Withdrawn) The method of claim 22, wherein said reductase is Kluyveromyces 
aestuarii-derived carbonyl reductase. 

29. (Withdrawn) The method of claim 23, wherein said reductase is Kluyveromyces 
aestuarii-derived carbonyl reductase. 
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30. (New) An isolated polypeptide comprising the amino acid sequence of SEQ ID NO: 2, 
wherein the residue at position 256 of SEQ ED NO:2 is an amino acid other than cysteine, and 
wherein the polypeptide has increased formate dehydrogenase activity in the presence of an 
organic solvent, in comparison to a protein consisting of the amino acid sequence of SEQ ED 
NO:2. 

3 1 . (New) An isolated polypeptide comprising the amino acid sequence of SEQ ED NO:2, 
wherein the residue at position 256 of SEQ ED NO:2 is serine. 

32. (New) An isolated polypeptide comprising the amino acid sequence of SEQ ED NO:2, 
• wherein the residue at position 256 of SEQ ED NO:2 is alanine. 

33. (New) An isolated polypeptide comprising the amino acid sequence of SEQ ED NO:2, 
wherein the residue at position 256 of SEQ ED NO:2 is valine. 

34. (New) An isolated polypeptide comprising the amino acid sequence of SEQ ED NO: 2, 
wherein the residues at position 6 and 256 of SEQ ED NO:2 are amino acids other than cysteine, 
and wherein the polypeptide has increased formate dehydrogenase activity in the presence of an 
organic solvent in comparison to a protein consisting of the amino acid sequence of SEQ ED 
NO:2. 

35. (New) An isolated polypeptide comprising the amino acid sequence of SEQ ED NO: 2, 
wherein the residue at position 6 is serine, alanine or valine, and the residue at position 256 is 
serine, alanine or valine. 

36. (New) The polypeptide of claim 35, wherein the residue at position 6 is alanine and the 
residue at position 256 is valine. 
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37. (New) The polypeptide of claim 35, wherein the residue at position 6 is alanine and the 
residue at position 256 is serine. 

38. (New) The polypeptide of claim 35, wherein the residue at position 6 is valine and the 
residue at position 256 is serine. 

39. (New) The polypeptide of claim 35, wherein the residue at position 6 is serine and the 
residue at position 256 is alanine. 

40. (New) The polypeptide of claim 35, wherein the residue at position 6 is serine and the 
residue at position 256 is valine. 

41 . (New) An isolated polypeptide comprising the amino acid sequence of SEQ ED NO: 2, 
wherein the residues at position 6, 146 and 256 of SEQ ID NO:2 are amino acids other than 
cysteine, and wherein the polypeptide has increased formate dehydrogenase activity in the 
presence of an organic solvent in comparison to a protein consisting of the amino acid sequence 
ofSEQIDNO:2. 

42. (New) The polypeptide of claim 41, wherein the residue at position 6 is serine, alanine or 
valine; the residue at position 146 is serine or alanine; and the residue at position 256 is serine, 
alanine, or valine. 

43. (New) An isolated polypeptide comprising the amino acid sequence of SEQ ID NO: 2, 
wherein the residue at position 6 is serine, alanine or valine; the residue at position 146 is serine 
or alanine; and the residue at position 256 serine, alanine or valine. 

44. (New) The polypeptide of claim 43, wherein the residue at position 6 is serine, the 
residue at position 146 is serine, and the residue at position 256 is serine. 
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45. (New) The polypeptide of claim 43, wherein the residue at position 6 is alanine, the 
residue at position 146 is serine, and the residue at position 256 is valine. 

46. (New) The polypeptide of claim 43, wherein the residue at position 6 is alanine, the 
residue at position 146 is alanine, and the residue at position 256 is valine. 



